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(57) Abstract 

A galectin-4 (a lactose -binding protein)-Iike protein expressed specifically in the stomach and intestines and a human cDNA encoding 
the same. The protein is one containing the amino acid sequence represented by SEQ ID NO: 1 while the gene is a cDNA containing the 
base sequence represented by SEQ ID NO: 2. The protein which is the expression product of this cDNA has a lactose-binding activity and is 
applicable to drugs and research reagents. 
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m/93-y\±ff?i? b-xt&^ZWfilB\/?*>(DffiFT?$>Zo WMis ti- 
Sg> $fe2£*E ct'iCM-^LTl ^ £>*1TI ^[Drickamer, K. , Annu. Rev. Cell 
Biol., 9:237-264(1993): o CO+T. #V^>- 4 (i5 -y h©8§<D}Sffl^ 

£#V*.f->- 4 £=r— Kt*<5cDNAa<? n— WbSftTl ^MOda, Y. et aL , J. 
Biol. Chen. 268:5929-5939(1993)], t h#U^>- 4aS£K£:3- K"TS 

25 ^Bjcpgg^ 

*Haj(i±S£Ti ymm^- K-T&cDNASl/. ^©aWJiLTOSSWi- 
30 2X(±3Ta$nStS3£B^*^t 1 -cWiA*aeirrSo 
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*IBWO t hcDNAfi. t MffllfSa#cDNA7'l':/5 U -#S>^ n- WtTfcC i 
#tH*&o C©cDNA5^7"5 'J -(2k MNBl8fr£»fflLrt: #'KA) + RNA£*g!<fc 

5 DNA©^fi&Cfefc-aT(±x HOJ-Bergi£[Okayaiiia,H. and Berg, P., Mol.Cell. 

Biol., 2:161-170(1982)], Gubler-HoffmaniSGubler.U. and Hoffinan,! Gene, 25 
: 263-269(1983) ] £ £% tf>£ SiSfe&JB I =fc I tfrt. □ - 

IZ WSfcJ6«r{4, »^]{r^if^ck-5^-f -y t°>^i£CKato,& et al.,Gene, 
150:243-250(1994)]^0 £#33 U V cDNACDpi^ii. ->->r>->>^(r 

g2?<J#^-3TS£;ft3k©(2. 1113bp#^7A^^@^iJ^-WL> 972bp©^- 

@2?IJ l^WTT7 7h*W>-4 £76. 3% £1*5 El «ffitlfe£W UTl ^ 0 
20 BW§-3 irEigffl. cDHACDJ£fflEy!ll3£-3l» ^T^fiSL/c^ U =f7 * 1/ 

^Kya-r^^T. .llg*a^*^^(iimS*«*&^fPMU/ct hcD 
NA^r^U— "J-— >^-f£C<t(Icfc^K ^^BJ©cDNA£Ir1— ®^D- 
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aa^j^^xm«f>i-ciobpgLJi)fe-S"tns«, -fe>x®fcj:^T>^-fe 
*isw©se5i©i6ii{^4N h-^*s^sit*#r 5*>©"c*n{^ fife® 

15 HffiOfgWJlftBJI 

["Molecular Cloning. A Laboratory Manual", Cold Spring Harbor Laboratory. 
25 (3iE-*rtu cDNA-£jj£(££8ttKato, S. et al. . Gene, 150:243-250(1 994)] KlEofco 
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5 \Az$k* ^MOkayama.H. et a 1. , "Methods in Enzynology" Vol. 164, Academic 
Press, 1987]i3;l \ 750 AgOmRNA^-I^LfCc Cft£20mM h U XJ£ge&®?BE(pfl 
7. 6). 0. 5M NaCl. lnM EDTAT^fe^ Ltt V ztSHsfru—tt^UZir*^ ±M 

io cDu^-fr^')-corm 

±f£^U(A) + RN"A lO^g^lOOmMh ') 7.i£lSS®a£(pH 8)i:^»U RNase** 
SfflH- H 'J ^A(pH 6). ImM EDTA. 0. IX I- /JUjTY^ J -JW 0.01% Triton 

+ -y 7°®g Urt:* U (A) *RNA*g$[^#/Co 

-y 7°®gL^ U (A)*RNA. DNA-RNA^^ 'J ziji 9 U*?- K 
20 C5' -dG-dG-dG-dC-dA-dA-dT-dT-dC-dG-dA-G-G-A-3' )3nmol£-50mM h 'J xgSHSft 
7j£(pH 7.5). 0.5mM ATP. 5mM MgCl 2> lOmM h*.? J —)W 25%# l )x. 

z2-)i7mmz.mm u t4rna u smfazmiu u *£*3o ^ r 

T20°C12B#f E 5gj££i:bt o SXEft*7*y-/W*tB«. x^y-;^^^\ 
&*f 36# U =7 * U +• „ ^WiD* U (A) + RNA^#/c 0 
25 #SS»Jfg-£;&<§B3& Ufc^ ^ -pKAKEP 426455-A)£KpnI Ti&ftSL ^HSP 

SUHilck *3**i6(MlCDdrT--yU^Hin Ltz a Zft^EccRVmLTJtflfl^-r- ;U 

■7- 1.2^g£T^-;U£i±/c^ 50mM MytffflfeHfflfiKCpH 8.3). 75mM KCU 
30 3mM MgCl 2 . 10mMv^;tX U-f h— ;k 1.25mM dNTP(dATP+dCTPtdGTP+dTTP)^ 
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50mM h U XtSSttlfflcCpH 7.5). lOOmM NaCU lOmM MgCl 2 , lmMi?^-XW h 
mM HJ X^lS»&(pH 7.5). lOOmM fCU 4mM MgCl 2 . lOmM (NHOsSO^ 50 fig 

/ml 4Mt;U7'S >^fi:MU« c*lk*BSBDNA U tf Somfe^SsSn 

U 16"C16l5iaEl&£-£fco £lE3£H2nM dNTP 2#K ;*Cfi§®DNA^ U > 5— fe'I 
4J*Mk ^SRNaseH 0. U&tt&aaJDU ^"Cl^ot^^eil^SJ^^-lifCo 
10 ^l>TcDNA^fig^^fflUT^®)H12S(GIBC0-BRLM)©BH^*mi: 

SJ*100 ^g/mlT> tV U >^^2xn^^±t!Lh{r^t, ^T37°C-H!fcig# Uc 0 « 
5^hJ^^ffiEO=in— -**&t^l00 ^g/mlT> £•> U >-^PT2xYTig±te2ml(Cg= 
9 LT37T;2B«§#&. ^JU <-1>t- v^MK13 K.07C 7?;^ ->7T±)£!S8fe$ 
15 ££(C37°C— Bfcig#Ufc 0 l/Cx ®fr<i:±7f (I#i;t\ iW^ 

7 t- vDNA^gtU^ 2#at77 X = KDNAIiEcoRl £NotlTr.K?NHbL/c^ 
0. SXT^'o-^^U^m^Ii^^t xrDNA^f KD*# — 

20 > 5— tr"(T7°^-< KX-r^-^X-r-AXyj^-y h)£ffll ^Tv-^>Xgj££-:fT 

O5'*^^400bp©J^ie?lJ<&^Uy-Co i^ij^-^li^-^n^^cDNA^' 

25 cDNA^o-— yy 

ot^ >v r -^^-X^^U/c 0 «WrV7 h^iT(*GENETYX-MAC(V7 b^i 
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5^ 56bp®5' ^HHRJgSL 972bp©;*- "^^'J-^ 85bp©3'^ 
SSRM*lt 37bp(Z)^'J(A)7 i ->'^t>7 l j:-S^^l"LTl^(i^iJl : ^-3)o 

io ai 



HS MAYVP APGYQFTYNPTLPYYQP I PGGfLNVGMSVY I QG VASEHMKRFF VNFWGQDPGSDV 
:t=m:*************** . ******. ****. ****. *...*.** ***. **** *. *. 

RN MAYVP APGYQPTYNPTLPYKRPIPGGLSVGMSIYI QG I AKDNMRRFHVNFAVGQDEGAD I 
15 HS AFHF^PRTOGWDKVVFNTWGKffGSEiKKRSMPFKKGAAFEL VF I YLAEHYKVWNGNP 
:|=M:tt*************. *. *. **. **. *. ****. ** *****. *. . *********. * 

RN AFHF^RFDGWDKWFNTMQS^ 

HS FYEYGHRLPLQMVTHLQVDGDLQLQS I NF 1 GGQPLRPQ- -GPPMMPPYPGPGHCHQQLNS 
4^m^*m«*m«:. ******. **** . * *. .*.**..*. ..*.** 
20 RN FYEYGHRIPI^BVTHLQVDGDL£I^SI NFl^GQPAASQYPGTHTI PAYPSAGYW 

HS LPTMEGPPTFNPPVPYFGRLQGGLTARRT 1 1 IKGYVPPTGKSFAINFKVGSSGDI ALHI N 
**. *. ***. ******* * ***************** **. *. . *******. ****. *. * 

RN LPVMAGPPIFNPPVPYVGTLQGGLTARRTI I IKGYVLPTAKNL1 1NFKVGSTGDI AFHMN 

HS PRMGNGTWRNSLLNGSWGSEEKK1 THNPFGPGQFFDLS IRCGLDRFKVYANGQHLFDFA 
25 **. *. ***** . ********. **. . ****. ************ *****. *********. 

RN PRIGD-CVVMSYMNGSWGSEERKIPYM'FGAGQFTOI^IRCGTDRFKVFMGQHLFDFS 

HS HRLSAFQRVDTLE 1QGDVTLSYVQI 

RN HRFQAPQRVDMLE I KGD I TLSYVQ I 
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«^^fccDNA©13W&/8l ^Tmgg&Q'r-? -<-XGenBank™/EMBL/DDBJ 
Udtm, ESTx-^-<-X©^(ClB?iJ#^- 3 T&Zti&^ACDdMGff 
tfflStimt 1 022*1^ i>\ mm § ) cb®^{C-ifct-^cDNACDg^ic^iJ( Accession 
' No. D25577);6-<g£S£ tiTl ^ C <b£r#>/^-? /c Q fcfc'U l95diS?!to<-SH-S^t> 

1 0 ^IgBJtDcDNA^lrr^^ * -pHP01049£/Bt, ^T, TwT^-tf-^ 2ffifefafilJ®$J§¥ 

y h3-;n:^om^/i, KpHP01049 2,ug£, T„T 

15 3-7t—>&£*.tZ\.V2 ttU [ 3S S]^ft->(77-y t Afet)8^1(0.37MBq/;"l 
X T7RNA#'J^ 7— tf2/«U RNasin 80U£^tSS100^1©^^T30°CT90 
$HH5(S$-£fco glHBBjultrSDS-y- >7°'J >^<-y 7r-C125nM h U*J£IS» 
pH6.8. 120mM 2- > 2% SDS*g?&. 0.02555^'a^r7i 

. 20»^''J-irn-7U)2^1^inx.. 95^MbnJftfc!SUrt:SL SDS- 
20 .-J? ij U JUT ^ KWMKR2MHH^Wt *— V 5 7 \ 

S5^*35940 t-SfeU C ©cDNA*<BfeiN;S?!HR- 3 T^£ft£S6K£=>- 

25 

t7 7 n-X&YJVimm.(7 W^vTtDlOOoil^O. 5M£»- h U ^AT'+ 
30 j£ UfcSL 10* 7 * S - X. 0. 5M^iH- h ') V i4£tt(3R33 USaT— ftHK^ 
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IzmtLtc y;U£0. mi?mi- b ] ) ?K 0. 05M ') UWB&Slfal 7- 0)T« 

h »J -7 A^t*0. 05M 'J >$g|g®7&(pH 7. W^K 4°CVffl?Uz 0 
4 >t>a|i!S?SlG3Ba00^1*-fe7r-rv ?XG-75K;WC. *®£©L 3S S] 

Y-7.l37l*J&iJ7U8S3SL(3!Mk h 'J^ffiMi]Eft. pH 7.5. 2mM EDTA. 150mM 
NaClUmM 1- * )\rtrf\>3-9 J—^s 0.0156 Triton X-100)20mlTSfc?§^ 0.3M5 

^7X; KpHP01049 l#g^ 20JWtONotIT^tUfc«. * 

WH-ir*f. 1. 2kbp©DNABrK- ; £-^^^>^ 0 ffi 
&l ^TpMAL™-c2(— a.— f >^> H><-r*5^'Xti:)l ;zg*x 20^fe©HindIIl 

pMALGAU/JM109CD— ifetg«?S10ml^lOO ^g/mlT> t°-> U >£W U -yf-^Cl 
•J -y h;US/c9 lOg. &S&iti& 5g, NaCl 5g, ^OLo-X 2g^& 

pH 7.4. 200mM NaCl. InM EDTA)25mUaiB6Lrt:o ZOMM^i^Si&BM^ £ 

30 5^"7.t±){^lt/Cc 7^5A^08^SCD77^A/<-yy r -T-77^A^gt#^: x 
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lOmM-^U Y-^^jti^ AjBBReSOnlTv^ h-*l£#«e«/#'l'*f->-4 

10 m> 0. 3M^ ? b-X£^#^A»/£20mlTigfcB Ujt 0 igffiUT#A:SSK* 

15 ^HBCcb^>^"U^^>-4«gagg^ 

^7X; FpHP01049 l**g*, 20J&te©NotlTflWl:UA:SU ? W^LStri: 
0¥«5|5*«fb*mE-9/- O^TAatllTilWtUfcS^ 0- 8X7*'d-X^;1€S 

jt ? t£aij"fi3-±~<DSDWZ>L rrnBTlT2^- i Z-f-ttttJ&i&RS&L-* 
20 ^ ^-pMPRA3( Japan Kokai Tokkyo koho, Jp 02, 182186)1 ^g£20#£i:<DAatI 1 1 
SmalTf^bL/cm. 0. 8XT#"b-XY;MtSBa*f:SW}\ 8kbp<DDNABJrJt£ 

JBBIM109*JESSWaftbfco J^K®***^"^^ KpMKAU-AatII£WKU 

25 

2*(D*>) * l/sj-f- K7"5-f PR1C5' -GGGACGTCATGGCCTATGTCCCCGCACC- 3' ) 
iPR2C5' -GGCGACGTCTGAGCCCGGATCCTGCCC - 3' )4DNASi&#-fiJa9KT^W H><-T 
i/Zf AXfeDciD-fimo^n h3-;w:sa^-iSUfc. -f^^l KpHP01049 
^-lngi^'T^-PRK PR2^n^ni00pmole^ffl^T. PCR^-y KSStttH- 
30 cfc 0cDNA©5' flOHK^tt^JtWS U/Co 7 * y -;u«ffi> -x* J --rl/fctBSL 2031 
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&190bp©DNA®rtf £^;l^£SJ K> £B UffiK Lfz 0 

7°-7X = >'pMKCAL4-AatII l^g£> Zm^LCD^tUXi^t^tz^ l%Ttfa- 
5 XfJimmfi&l^frll^ 3.8kbp©DNA^Jt^y;l^£gj9ffiU/c 0 C©DNA#rJti: 
5fe(lPCR{r J: o TS§g[ L*#jl90bp©DNA®fJf £s 7 y- : 1/ s >4=- v h IZ£ 5 Jt 

f|jiJPlilf?t£J»r%ll{~=fc 0 Bfti-r*iB3fttf*«fiBBUfco- W^ft/cT^X ^ K© 
10 pMKGAU/JM109O— B^«iS 10ml£100££g/mlT> tV.'J >^il£*£±&100mlil 

m^mmW:. S»fr U ±a£*5fcl 3HK -5 ? h - frtr 7 r n — X4B # 
^'JT? U^T ^ Km^0c»)«^t^<tC^., 36kDaCDfic»m— ©/<> K*<lf. 
20 Stt^W-r^Cli^^tL/Co 

*$fflX3.JfU?1->-mW&WZ^- K-f 3 t hcDNA. C©k hcDNA^n- K 
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ffi£IJ©££ : 323 

wswom -.run 

5 W&i 

Met Ala Tyr Val Pro Ala Pro Gly Tyr Gin Pro Thr Tyr Asn Pro Thr 

1 5 10 15 

Leu Pro Tyr Tyr Gin Pro He Pro Gly Gly Leu Asn Val Gly Met Ser 
20 25 30 

10 Val Tyr He Gin Gly Val Ala Ser Glu His Met Lys Arg Phe Phe Val 
35 40 45 

Asn Phe Val Val Gly Gin Asp Pro Gly Ser Asp Val Ala Phe His Phe 

50 55 60 

Asn Pro Arg Phe Asp Gly Trp Asp Lys Val Val Phe Asn Thr Leu Gin 
15 65 70 75 80 

Gly Gly Lys Trp Gly Ser Glu Glu Arg Lys Arg Ser Bet Pro Phe Lys 

85 90 95 

Lys Gly Ala Ala Phe Glu Leu Val Phe He Val Leu Ala Glu His Tyr 
100 105 110 

20 Lys Val Val Val Asn Gly Asn Pro Phe Tyr Glu Tyr Gly His Arg Leu 
115 120 125 

Pro Leu Gin Met Val Thr His Leu Gin Val Asp Gly Asp Leu Gin Leu 

130 135 140 

Gin Ser He Asn Phe lie Gly Gly Gin Pro Leu Arg Pro Gin Gly Pro 
. 25 145 150 155 160 

Pro Met Met Pro Pro Tyr Pro Gly Pro Gly His Cys His Gin Gin Leu 

165 170 175 

Asn Ser Leu Pro Thr Met Glu Gly Pro Pro Thr Phe .Asn Pro Pro Val 
180 185 190 

30 Pro Tyr Phe Gly Arg Leu Gin Gly Gly Leu Thr Ala Arg Arg Thr He 
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195 200 205 

He He Lys Gly Tyr Val Pro Pro Thr Gly Lys Ser Phe Ala He Asn 

210 215 220 

Phe Lys Val Gly Ser Ser Gly Asp lie Ala Leu His lie Asn Pro Arg 
5 225 230 235 240 

Met Gly Asn Gly Thr Val Val Arg Asn Ser Leu Leu Asn Gly Ser Trp 

245 250 255 

Gly Ser Glu Glu Lys Lys He Thr His Asn Pro Phe Gly Pro Gly Gin 
260 265 270 

10 Phe Phe Asp Leu Ser lie Arg Cys Gly Leu Asp Arg Phe Lys Val Tyr 
275 280 285 

Ala Asn Gly Gin His Leu Phe Asp Phe Ala His Arg Leu Ser Ala Phe 

290 295 300 

Gin Arg Val Asp Thr Leu Glu He Gin Gly Asp Val Thr Leu Ser Tyr 
15 305 310 315 320 

Val Gin He 



Hf: 2 
S£?iJGDft£ : 969 
20 WfiXom. ■ 

%Bll<DmM : cDNA to mRNA 



25 Kfll 

ATGGCCTATG TCCCCGCACC GGGCTACCAG CCCACCTACA ACCCGACGCT GOCTTACTAC 60 

CAGCCCATCC CGGGCGGGCT CAACGTGGGA ATGTCTGTTT ACATCCAAGG AGTGGCCAGC 120 

GAGCACATGA AGCGGTTCTT CGTGAACTTT GTGGTTGGGC AGGATCCGGG CTCAGACGTC 180 

GCCTTCCACT TCAATCCGCG GTTTGACGGC TGGGACAAGG TGGTCTTCAA CACGTTGCAG 240 

30 GGCGGGAAGT GGGGCAGCGA GGAGAGGAAG AGGAGCATGC CCTTCAAAAA GGCTGCCGCC 300 
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TTTGAGCTGG 


TCTTCATAGT 


CCTGGCTGAG CACTACAAGG TGGTGGTAAA TGGAAATCCC 


360 


TTCTATGAGT 


ACGGGCACCG 


GCTTCCCCTA CAGATGGTCA CCCACCTGCA AGTGGATGGG 


420 


GATCTGCAAC 


TTCAATCAAT 


CftACTTCATC GGAGGCCAGC CCCTCCGGCC CCAGGGACCC 


480 


CCGATGATGC 


CACCTTACCC 


TGGTCCCGGA CATTGCCATC AACAGCTGAA CAGCCTGCCC 


540 


ACCATGGAAG 


GACCCCCAAC 


CTTCAACCCG CCTGTGCCAT ATTTCGGGAG GCTGCAAGGA 


600 


GGGCTCACAG 


CTCGAAGAAC 


CATCATCATC AAGGGCTATG TGCCTCCCAC AGGCAAGAGC 


660 


TTTGCTATCA 


ACTTCAAGGT 


GGGCTCCTCA GGGGACATAG CTCTGCACAT TAATCCCCGC 


720 


ATGGGCAACG 


GTACCGTGGT 


CCGGAACAGC CTTCTGAATG GCTCGTGGGG ATCCGAGGAG 


780 


AAGAAGATCA 


CCCACAACCC 


ATTTGGTCCC GGACAGTTCT TTGATCTGTC CATTCGCTGT 


840 


GGCTTGGATC 


GCTTCAAGGT 


TTACGCCAAT GGCCAGCACC TCTTTGACTT TGCCCATCGC 


900 


CTCTCGGCCT 


TCCAGAGGGT 


GGACACATTG GAAATCCAGG GTGATGTCAC CTTGTCCTAT 


960 


GTCCAGATC 






969 


BWf: 


3 








: 1113 







15 s^y®M : mm 
mm- 

IS^JGD^i : cDNA to mRNA 
€ffi: 

20 : *^=^fc°i>X 

HP01049 

m&&&&& ■. cds 

25 #SfeS : 57. . 1029 

ATCTOXACT CCTGCAGaC TTCTCACAGG ACCAGCCACT AGCGCAGCCT CGAGCG ATG 59 

. Met 

30 1 
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10 



15 



20 



25 



GCC TAT GTC 
Ala Tyr Val 

OCT TAC TAC 
Pro Tyr Tyr 
20 

TAC ATC CAA 
Tyr lie. Gin 
35 

TTT GTG GTT 
Phe Val Val 
50 

CCG CGG TTT 
Pro Arg Phe 

GGG AAG TGG 
Gly Lys Trp 

GGT GCC GCC 
Gly Ala Ala 
100 

GTG GTG GTA 
Val Val Val 
115 

CTA CAG ATG 
Leu Gin Met 
130 

TCA ATC AAC 
Ser lie Asn 



CCC GCA CCG GGC 
Pro Ala Pro Gly 
5 

CAG CCC ATC CCG 
Gin Pro He Pro 



GGA GTG 
Gly Val 

GGG CAG 
Gly Gin 

GAC GGC 
Asp Gly 
70 

GGC AGC 
Gly Ser 

85 
TTT GAG 
Phe Glu 



GCC AGC 
Ala Ser 
40 

GAT CCG 
Asp Pro 
55 

TGG GAC 
Trp Asp 

GAG GAG 
Glu Glu 

CTG GTC 
Leu Val 



TAC CAG CCC ACC 

Tyr Gin Pro Thr 
10 

GGC GGG CTC AAC 

Gly Gly Leu Asn 
25 

GAG CAC ATG AAG 

Glu His Met Lys 



30 



AAT GGA AAT CCC 
Asn Gly Asn Pro 
120 

GTC ACC CAC CTG 
Val Thr His Leu 
135 

TTC ATC GGA GGC 
Phe He Gly Gly 
150 



GGC TCA 
Gly Ser 

AAG GTG 
Lys Val 

AGG AAG 
Arg Lys 
90 

TTC ATA 
Phe He 
105 

TTC TAT 
Phe Tyr 



GAC GTC 
Asp Val 
60 

GTC TTC 
Val Phe 
75 

AGG AGC 
Arg Ser 

GTC CTG 
Val Leu 

GAG TAC 
Glu Tyr 



CAA GTG GAT GGG 
Gin Val Asp Gly 
140 

CAG CCC CTC CGG 
Gin Pro Leu Arg 
155 



TAC AAC 
Tyr Asn 

GTG GGA 
Val Gly 
30 

CGG TTC 
Arg Phe 
45 

GCC TTC 
Ala Phe 

AAC ACG 
Asn Thr 

ATG CCC 
Met Pro 

GCT GAG 
Ala Glu 
110 
GGG CAC 
Gly His 
125 

GAT CTG 
Asp Leu 

CCC CAG 
Pro Gin 



CCG ACG CTG 
Pro Thr Leu 
15 

ATG TCT GTT 
Met Ser Val 

TTC GTG AAC 
Phe Val Asn 

CAC TTC AAT 
His Phe Asn 
65 

TTG CAG GGC 
Leu Gin Gly 
80 

TTC AAA AAG 
Phe Lys Lys 
95 

CAC TAC AAG 
His Tyr Lys 

CGG CTT CCC 
Arg Leu Pro 

CAA CTT CAA 
Gin Leu Gin 
145 

GGA CCC CCG 
Gly Pro Pro 
160 
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ATG ATG 
Met Met 

AGC CTG 
Ser Leu 

TAT TTC 
Tyr Phe 
195 
ATC AAG 
lie Lys 
210 

AAG GTG 
Lys Val 

GGC AAC 
Gly Asn 

TCC GAG 
Ser Glu 



TTT GAT 
Phe Asp 
275 
AAT GGC 
Asn Gly 
290 

AGG GTG 
Arg Val 



CCA CCT TAC 
Pro Pro Tyr 

165 
CCC ACC ATG 
Pro Thr Met 
180 

GGG AGG CTG 
Gly Arg Leu 

GGC TAT GTG 
Gly Tyr Val 

GGC TCC TCA 
Gly Ser Ser 
230 

GGT ACC GTG 
Gly Thr Val 

245 
GAG AAG AAG 
Glu Lys Lys 
260 

CTG TCC ATT 
Leu Ser He 



CAG CAC CTC 
Gin His Leu 
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GAC ACA TTG 
Asp Thr Leu 
310 



CCT GGT 
Pro Gly 

GAA GGA 
Glu Gly 

CAA GGA 
Gin Gly 
200 
CCT CCC 
Pro Pro 
215 

GGG GAC 
Gly Asp 

GTC CGG 
Val Arg 

ATC ACC 
He Thr 

CGC TGT 
Arg Cys 
280 
TTT GAC 
Phe Asp 
295 

GAA ATC 
Glu He 



CCC GGA CAT TGC 
Pro Gly His Cys 
170 

CCC CCA ACC TTC 
Pro Pro Thr Phe 
185 

GGG CTC ACA GOT 
Gly Leu Thr Ala 



ACA GGC 
Thr Gly 

ATA GCT 
He Ala 

AAC AGC 
Asn Ser 
250 
CAC AAC 
His Asn 
265 

GGC TTG 
Gly Leu 



AAG AGC 
Lys Ser 
220 
CTG CAC 
Leu His 
235 

CTT CTG 
Leu Leu 

CCA TTT 
Pro Phe 

GAT CGC 
Asp Arg 



CAT CAA 
His Gin 

AAC CCG 
Asn Pro 
190 
CGA AGA 
Arg Arg 
205 

TTT GCT 
Phe Ala 

ATT AAT 
lie Asn 

AAT GGC 

Asn Gly 



TTT GCC CAT CGC 
Phe Ala His Arg 
300 

CAG GGT GAT GTC 
Gin Gly Asp Val 
315 



GGT CCC 
Gly Pro 
270 
TTC AAG 
Phe Lys 
285 

CTC TCG 
Leu Ser 

ACC TTG 
Thr Leu 



CAG CTG AAC 
Gin Leu Asn 
175 

CCT GTG CCA 
Pro Val Pro 

ACC ATC ATC 
Thr lie lie 

ATC AAC TTC 
He Asn Phe 
225 

CCC CGC ATG 
Pro Arg Met 

240 
TCG TGG GGA 
Ser Trp Gly 
255 

GGA CAG TTC 
Gly Gin Phe 



GTT TAC GCC 
Val Tyr Ala 

GCC TTC CAG 
Ala Phe Gin 
305 

TCC TAT GTC 
Ser Tyr Val 
320 
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